A mutant of 7SL RNA in Yarrowia lipolytica affecting the synthesis of a secreted protein.
The yeast Yarrowia lipolytica contains two genes, SCR1 and SCR2, encoding a 7SL RNA associated with a signal recognition particle (SRP). To study 7SL RNA function in vivo we have systematically substituted the two conserved nucleotides G128 and A130 in loop 1 of SCR2-encoded 7SL RNA. All single mutations in either nucleotide have no effect. All double mutations are lethal except for one which results in temperature-sensitive growth. We have studied the synthesis and secretion of an alkaline extracellular protease (AEP) in both wild-type and temperature-sensitive mutant strains. Pulse-chase labeling and immunoprecipitation of this protein show that: 1) total protein synthesis is not affected in the mutant strain; 2) levels of AEP precursors in the mutant strain are 60% less than in the wild-type strain; 3) for both strains there is no accumulation of the AEP precursors in the cytoplasm; 4) the kinetics of secretion is similar. These results suggest that mutated SRP is deficient in membrane targeting but still performs translational arrest. This is consistent with the functions of SRP observed in vitro and represents the first demonstration of such roles in vivo.